Two police officers developed asthma like illness after a single but prolonged exposure to toluene diisocyanate (TDI) by being in the immediate vicinity of a tank car that had overturned on a highway. One officer experienced upper and lower respiratory tract symptoms with chest tightness about 4-5 hours after initial exposure. Shortness of breath, cough, and wheezing were noted the following day. The other experienced symptoms immediately on exposure, developed shortness of breath 20 minutes later, and presented with wheezing four hours after that. Follow up examinations over seven years showed persistence of respiratory symptoms and continuation of airway hyperreactivity requiring treatment.
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Chemicals of the isocyanate group are widely used for the production of various commercial products, including insulation materials, car upholstery, furniture, and surface coatings. The most commonly used diisocyanate is toluene diisocyanate (TDI) in the form of 2,4 and 2,6 isomers. Because of its volatility, it has largely been replaced by the less volatile methylene diphenyl diisocyanate (MDI) in some production processes. Other The patient has also been followed up on a regular basis by one of the authors (KN) since 1983. He has gradually improved but at a slower pace. His required doses of predisone fluctuated around 30 mg a day and it has been difficult to decrease the dose to below 20 mg alternating with 7 Brooks: (1) a documented absence of preceding respiratory complaints; (2) the onset of symptoms occurred after a single specific exposure incident or accident; (3) the exposure was to a gas, smoke, fume, or vapour that was present in high concentrations and had irritant qualities to its nature; (4) the onset of symptoms occurring within 24 hours of exposure and persisting for at least three months; (5) symptoms simulated asthma with cough, wheezing, and dyspnoea predominating; (6) pulmonary function tests may show airway obstruction; (7) methacholine challenge testing was positive; and (8) other types ofpulmonary diseases were ruled out.5 Except for a history of Legionnaire's disease in one patient, the findings were consistent with RADS.
Axford et al reported that most individuals developed respiratory symptoms within 24 hours of a single severe exposure to TD J.6 Almost four years later, 20 men described persistent respiratory symptoms. Another report by Mastromatteo described 24 individuals exposed to a single spill of TDI with six requiring admittance to hospital.7 Convalescence among these patients was extremely slow with at least one individual developing asthma like symptoms for several months.
Proposed mechanisms capable of inducing airway hyperresponsiveness include altered neural tone and vagal reflexes, modified beta-adrenergic sympathetic tone, influences of various mediators including both lipo-oxygenase and cyclo-oxygenase products of arachidonate metabolism, and increase in mucosal permeability and release of mediators from airway inflammation."'°P ulmonary inflammation has been reported by some as pathological change in RADS with speculation that the bronchial inflammatory reaction was caused by the inhaled toxic agent.5 Early studies have documented the inflammatory nature of irritant exposure to compounds such as phosgene and chlorine, which may persist for months." 12 Several other investigations have suggested that the pulmonary inflammation is responsible for a change in histamine responses, perhaps by augmenting bronchial smooth muscle response to histamine.3 14 Because subepithelial irritant receptors are superficial in location, they could be affected by an extensive bronchial inflammatory response that might occur after heavy irritant exposure. Subsequent reepithelialisation and probable reinnervation of bronchial mucosa might drastically alter the threshold of the receptors and cause airways hyperreactivity. 5 Another hypothesis is that epithelial damage can cause subtle disturbance of subcellular components such as the tight junctions. Vagal sensory nerve endings are located beneath the tight junctions of the airway epithelium; damage to the tight junctions could "sensitise" these receptors and result in exaggerated reflex response.8 Some authors also propose that bronchial epithelial damage leads to increased epithelial permeability, thereby allowing higher concentrations of inhaled materials to reach "target" cells-for instance, sensory nerves or smooth muscle-and cause airway hyperreactivity on this basis. 5 8 Immunological and pharmacological mechanisms responsible for isocyanate induced asthma have also been proposed. The classic symptoms of the immediate onset of pulmonary response has prompted the proposal of an immunological mechanism. The detection of IgE antibody in sensitised individuals, however, has not been uniformly reported.5 16 Isocyanate induced asthma may occur through an autonomic imbalance between cholinergic and beta-adrenergic neural control. The inhalation ofTDI stimulates the release of tachykinins, low molecular weight peptides, from tachykinin containing nerves in the airways, and can induce airway hyperreactivity."' Airway inflammation induced by isocyanates may also cause airway hyperresponses and late asthmatic reaction.'9 The demonstration of late asthmatic reaction at the time of diagnosis of isocyanate induced asthma may be followed by persistence of sensitisation to isocyanates after removal from the exposure. The persistence of asthma caused by TDI has also been reported to be related to the severity of the late reaction.' 
